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EXECUTIVE SUMMARY

The Model Context Protocol (MCP) is an open standard that enables Al agents to interact with enterprise systems using structured,
context-aware MCP servers/tools. These tools abstract data, AP, and business logic access, allowing agents to retrieve contextual
information and execute tasks across the enterprise ecosystem.

However, the dynamic and distributed nature of MCP tools interactions introduces security and data protection risks, such as
unauthorized access, prompt injection, and exposure of personally identifiable information (PIl). As a result, secure deployment requires
robust access control, encrypted communication, secrets management, and fine-grained observability.

Gentoro is an enterprise-grade MCP Platform-as-a-Service (PaaS) purpose-built for secure, scalable Al Agent-to-Enterprise
connectivity. Security is foundational to Gentoro's architecture, which supports the full lifecycle of MCP Tools and Servers—from
development and testing to deployment, governance, and compliance. The platform enforces strict separation between design-time
and runtime environments, enabling secure and agile development workflows without compromising production-grade protections.

Gentoro applies security across all layers of the stack, including encrypted communication, integrated authentication and authorization
with OAuth2, and fine-grained policy enforcement through RBAC. The platform integrates seamlessly with enterprise identity providers
to align with existing governance models.

The rest of this guide describes the essentials in further detail.

Gentoro MCP Platform-as-a-Service, built-in Security & Governance
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Authentication

Gentoro is designed to enforce strict authentication controls
to ensure that only trusted agents can access MCP Tools
and services. The authentication framework is architected to
support industry-standard protocols, including:

e OAuth2 (Authorization Code, Client Credentials)
e OpenlD Connect (OIDC)
* APl Key-based authentication

e SAML 2.0 for Single Sign-On (SSO) integration

This pluggable design allows seamless integration with
enterprise identity providers (e.g, Okta, Azure AD, Ping Identity),
enabling organizations to enforce policy-driven access control
across agent workflows. The authentication layer is extensible
and decoupled from core execution logic to support future
protocols and multi-tenant federation models, while maintaining
minimal latency and cryptographic verification of credentials.

Authorization

Gentoro is designed to provide robust, fine-grained
authorization controls at both the tool and user levels. The
authorization framework supports two primary models:

» Role-Based Access Control (RBAC):
Enables administrators to define and assign roles
with specific permissions, ensuring consistent
access policies across users and tools.

« Attribute-Based Access Control (ABAC):
Allows dynamic policy enforcement based on user,
resource, and contextual attributes (e.g, user role,
project ID, environment, tool sensitivity).

Key design objectives include:

e Granular Scope: Authorization policies can be
scoped per MCP Tool, APl endpoint, or user group.

* SSO Integration: Policies are compatible with
identity assertions passed via SAML or OIDC tokens.

* Auditable Policy Enforcement: All access decisions
are logged with associated identity and policy
context for governance traceability.

* Decoupled Policy Engine: The access control logic
is externalized and managed via a policy definition
layer, supporting future extensibility and integration
with enterprise policy engines.

This design ensures scalable, policy-driven governance across
varied agent-to-enterprise integration scenarios.
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Transport Security

Gentoro is designed to enforce end-to-end transport-layer
security across all communication pathways between agents,
MCP Tools, and platform services. The transport security
architecture incorporates the following core features:

e TLS 1.2+ Encryption:
All network traffic is encrypted using Transport
Layer Security (TLS) version 1.2 or higher, ensuring
confidentiality and integrity of data in transit.

e Mutual TLS (mTLS) Support:
For high-assurance deployments, Gentoro supports
mutual TLS, enabling both client and server
certificate authentication. This provides an additional
trust layer for verifying the identity of calling services
or agents.

Design considerations include:

» Pluggable Certificate Authority (CA):
Gentoro can integrate with enterprise or cloud-
native CA systems for managing and rotating
certificates used in mTLS.

¢ Protocol Enforcement:
All external endpoints enforce HTTPS with strong
cipher suites and reject insecure protocol versions.

¢ Service Mesh Compatibility:
Gentoro’s transport security layer is designed to be
compatible with service mesh infrastructures (e.g.,
Istio, Linkerd) for policy-driven routing and zero-trust
network topologies.

¢ Forward Secrecy & Key Rotation:
Session keys are ephemeral and subject to
automated rotation, aligned with best practices for
forward secrecy.

This design ensures all communication is secure, authenticated,
and resistant to interception, man-in-the-middle attacks, and
unauthorized access.




Input Validation
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Sandboxed Execution

Gentoro is designed with a rigorous input validation framework
to protect MCP Tools from malformed, malicious, or contextually
invalid data. Input validation is enforced at multiple layers of the
execution pipeline, with the following core design features:

e Schema-Based Validation:
All inputs to MCP Tools must conform to explicitly
defined schemas (e.g, JSON Schema, YAML
definitions). These schemas define the expected
structure, types, required fields, and allowed values
for each tool.

* Type Safety Enforcement:
Gentoro ensures that input values are coerced
and validated against declared types before being
processed or passed to downstream systems,
reducing the risk of type confusion or logic errors.

» Validation-as-a-Service:
The validation engine is decoupled and can be
invoked independently during testing, debugging, or
runtime execution to ensure consistent enforcement
across environments.

* Input Sanitization:
Optional input filters are applied to detect and
remove potentially dangerous patterns (e.g, SQL
injection strings, script tags), particularly in free-text
or user-provided data fields.

e Context-Aware Policies:
Input validation rules can be enhanced with
contextual constraints (e.g., value ranges that vary by
tool configuration or user role).

This validation architecture minimizes security vulnerabilities,
prevents unexpected agent behavior, and ensures that tools
operate on reliable, predictable input data.

Gentoro is designed to support secure, isolated execution of
MCP Tools through a sandboxed runtime environment. This
design minimizes the risk of unauthorized access, resource
contention, or process interference—particularly in multi-
tenant, cloud-native, or customer-managed deployments. Key
components of the design include:

¢ Isolated Runtimes:

MCP Tools execute within lightweight, containerized
environments or WebAssembly (WASM) sandboxes.
These environments are provisioned with strict
resource limits (CPU, memory, I/O) and namespace
isolation to prevent unintended cross-tool
interactions.

¢ Cross-Tool Access Controls:
Execution contexts are fully sandboxed, and inter-
process communication (IPC), shared memory, or file
system access between tools is explicitly blocked
unless explicitly authorized by policy.

¢ Policy-Driven Isolation:
Runtime isolation is enforced through configurable
security policies that define execution boundaries
based on tenant, tool sensitivity, or deployment
environment.

 Ephemeral Execution:
Tool instances are provisioned per request or batch,
ensuring that transient workloads are stateless and
automatically decommissioned after execution to
prevent long-lived state exposure.

* Runtime Pluggability:
The execution framework is designed to support
multiple backends, allowing Gentoro to run in
Gentoro-hosted infrastructure, customer-controlled
environments, or trusted third-party sandboxes.

This sandboxing model provides robust containment guarantees
and aligns with zero-trust security principles, ensuring
predictable, secure, and repeatable MCP Tool behavior across
environments.




Logging & Auditing
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Data Protection & Redaction

Gentoro is designed with a comprehensive, immutable logging
and auditing framework to support enterprise compliance,
governance, and forensic analysis. The logging subsystem
captures detailed records of all security-relevant events,
enabling full visibility into platform activity. Key design features
include:

* EventlLogs:
All logs are append-only and protected to ensure
integrity. Events cannot be modified or deleted,
preserving a verifiable audit trail.

e Full Traceability:
Each log entry is enriched with contextual metadata,
including timestamp, user identity (when available),
tool ID, tenant ID, and execution context. This enables
correlation across tool invocations, access attempts,
and configuration changes.

» Coverage Scope:
Logged events include user logins, permission
changes, tool executions, API calls, rollback
operations, authentication token validations, and
security policy enforcement decisions.

* Log Retention & Exportability:
Logs are retained according to configurable
enterprise retention policies and can be exported to
SIEM platforms (e.g., Splunk, Datadog, Azure Sentinel)
via secure integration points.

e Tamper-Evident Storage:
Gentoro uses write-once storage or cryptographic
chaining to detect any modification attempts,
ensuring tamper evidence across the audit lifecycle.

This design guarantees that organizations have the auditability
required for regulatory compliance (e.g, SOC 2, HIPAA, GDPR),
operational oversight, and post-incident investigations.

Gentoro is designed to enforce enterprise-grade data
governance through a built-in framework for field-level
redaction and Personally Identifiable Information (PlIl) filtering.
This ensures that sensitive data is appropriately handled,
masked, or excluded across storage, logging, and transmission
workflows. Key design features include:

¢ Field-Level Redaction:
Developers and security administrators can define
redaction policies at the schema or tool level to
automatically mask or exclude specified fields
(e.g., names, account numbers, tokens) from logs,
payloads, or Ul surfaces.

¢ Automated Pll Detection:
Gentoro integrates pattern-matching and schema-
based rules to identify and flag common PlI types
(e.g., email, SSNs, phone numbers) during tool
execution or message processing.

¢ Policy-Driven Controls:
Data redaction policies can be centrally managed
and applied conditionally based on user roles, tool
sensitivity, deployment environment, or compliance
domains.

* Redaction Prior to Storage/Export:
Sensitive data is filtered or tokenized before being
persisted to storage systems or exported to external
observability and analytics platforms, ensuring no
leakage of regulated data.

¢ Regulatory Compliance Support:
This data governance layer is designed to help
organizations meet GDPR, HIPAA, CCPA, and other
regulatory requirements for privacy and data
minimization.

This design ensures that sensitive data is always handled in
accordance with enterprise policies and legal obligations—
minimizing risk and enabling compliance at scale.




Secrets Management
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Integrity & Versioning

Gentoro is designed to securely manage credentials, tokens, API
keys, and other sensitive configuration data through seamless

integration with enterprise-grade secrets management systems.

This architecture minimizes exposure risk and ensures that
secure data is handled in accordance with best practices for
access control and encryption. Key design features include:

* External Vault Integration:
Gentoro supports native integration with leading
secret vaults such as HashiCorp Vault, AWS Secrets
Manager, and other cloud-provider-managed key
stores. These integrations enable secure retrieval and
rotation of secrets without embedding them in code
or configurations.

e Granular Secret Scoping:
Secrets can be scoped per tool, user, environment,
or agent session—ensuring least-privilege access
across runtime contexts.

* Runtime Injection & Masking:
Secrets are injected at runtime into the execution
environment via secure memory, never written
to disk, logs, or exposed in outputs. Redaction is
automatically applied during logging or error handling.

* Rotation & Expiry Enforcement:
Gentoro supports time-bound access tokens,
automatic secret expiration, and compatibility with
rotation workflows provided by external vaults.

This design ensures that credentials and sensitive information
are managed in a secure, compliant, and operationally scalable
manner across MCP Tool deployments.

Gentoro is designed to ensure the integrity, traceability, and
reproducibility of all MCP Tools and runtime components
through the use of cryptographic signing and strict version
control mechanisms. This design enables organizations to verify
tool authenticity, prevent tampering, and maintain confidence in
tool behavior across environments and deployment cycles. Key
design features include:

¢ Cryptographic Signatures:
Every MCP Tool and runtime artifact is signed
using a cryptographically secure key pair. Signature
verification is performed at deployment and
execution time to ensure that only trusted,
unmodified components are allowed to run.

¢ Immutable Versioning:
Each tool version is uniquely identified and
immutable once published. Version metadata
includes cryptographic hashes, creation timestamp,
and provenance details, supporting deterministic
rollbacks and reproducible builds.

¢ Rollback Support:
Gentoro maintains a full version history for each
MCP Tool. Administrators can revert to a known good
version of regressions, security vulnerabilities, or
configuration errors are detected in newer revisions.

¢ Provenance Tracking:
Tool metadata includes build context, user identity,
and dependency graph information to support full
traceability and compliance reporting.

¢ Policy Enforcement:
Deployment policies can restrict which tool versions
are permitted in staging or production environments,
ensuring that only signed and validated versions are
executed.

This versioning and integrity model helps enterprises enforce
software supply chain security, reduce operational risk, and
meet regulatory requirements for change tracking and
reproducibility.




Rate Limiting & Quotas
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Conclusion

Gentoro is designed to safeguard platform stability and fair
resource usage through configurable rate limiting and quota
enforcement at multiple levels. These controls are essential for
preventing abuse, mitigating denial-of-service (DoS) attacks,
and maintaining predictable system behavior under varying load
conditions. Key design features include:

e Multi-Level Throttling:
Rate limits can be defined per user, agent, MCP Tool|,
or API key, allowing fine-grained control over how
frequently resources are accessed.

* Quota Enforcement:
Gentoro supports fixed and rolling usage quotas over
defined time intervals (e.g., requests per minute/hour/
day), with configurable burst tolerances and backoff
strategies.

* Dynamic Policy Configuration:
Limits can be applied globally or scoped to
specific environments, tenants, or SLAs, enabling
differentiated service tiers and usage governance.
Response Feedback & Headers:
Clients receive structured responses and HTTP
headers indicating rate limit status, remaining quota,
and reset windows, improving developer experience
and error handling.

* Abuse Detection & Lockout:
Repeated violations or anomalous usage patterns
trigger automated lockout mechanisms or alerting
workflows to security and ops teams.

This rate limiting and quota model ensures system reliability,
preserves fair access to shared resources, and aligns with zero-
trust security principles for resource control.

Gentoro is built with a security-first mindset, delivering a
robust, flexible, and enterprise-ready platform for MCP-based Al
agent integration. From end-to-end encryption and sandboxed
execution to fine-grained access controls and secure
deployment options, Gentoro empowers organizations to safely
operationalize Al within their unique compliance, security, and
governance frameworks.

Our architecture decouples design-time innovation from
runtime control, allowing customers to adopt modern
development practices without compromising production-
grade security. Combined with comprehensive auditability,
identity preservation, and continuous monitoring, Gentoro
enables confident, secure scaling of agent-based automation
across the enterprise.

We remain committed to evolving our security posture in line
with best practices, regulatory shifts, and real-world enterprise
demands.




APPENDIX:
Managing Al Agent Identity
Like mTLS

The best way to manage identity for Al agents in a manner
resembling mutual TLS (mTLS) is to adopt a certificate-based
identity model, combined with short-lived credentials and
cryptographically verifiable tokens. Here's a breakdown of a
technically sound approach that mirrors the trust guarantees of
mTLS:

1. Agent Identity via X.509 Certificates

+ Each Al agent (or runtime instance) is issued a unique
X.509 certificate signed by a trusted internal or ex-
ternal Certificate Authority (CA).

« Certificates are short-lived and non-transferable,
minimizing risk and enabling rotation.

* On connection, both agent and server present their
certs—mirroring mTLS's peer authentication model.

2. Mutual Authentication

* Use mTLS between agents and MCP tool servers or
API gateways, enforcing:

» Client certificate validation (agent identity)
» Server certificate validation (endpoint trust)

» This prevents impersonation and ensures trans-
port-level confidentiality and integrity.

3. Identity Binding with Signed JWTs or
SPIFFE IDs

+ Augment or wrap certs with signed JWTs or SPIFFE
IDs (from SPIFFE/SPIRE framework), embedding:

* AgentID
¢ Trust domain
¢ Permissions or role claims

» These tokens can be validated by any downstream
service or policy engine (e.g,, OPA) without requiring
session state.
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4. Use of Service Mesh or Identity Broker

« Employ a service mesh (e.g, Istio, Linkerd) or identity
broker (e.g., SPIRE, HashiCorp Consul) to issue and
manage agent identities dynamically.

¢ Mesh can handle:
¢ Certificate rotation
e Trust anchoring

* Fine-grained access control via sidecar
proxies

5. Scoped Policy Integration

« Agent identities should be linked to RBAC/ABAC poli-
cies, enforced via gateways or runtime environments.

« This allows declarative control over what actions an
agent can perform—mirroring mTLS trust plus contex-
tual enforcement.

Example Stack:

e Certificate Authority: SPIRE, HashiCorp Vault PKI, AWS
ACM PCA

e Authentication Broker: Envoy proxy with mTLS, Istio
Citadel

e Identity Claims: JWT with short TTL, OIDC tokens
bound to cert

» Policy Enforcement: Open Policy Agent (OPA), Envoy
RBAC filters

Summary

To manage Al agent identity like mTLS, issue each agent a short-
lived, verifiable certificate, authenticate peers mutually, and
bind identity to cryptographically signed tokens or service
identities. Integrate with existing enterprise IAM and policy
enforcement points to ensure secure, reliable, and auditable
execution.




Safe Harbor Statement

This document contains forward-looking statements

regarding Gentoro's platform features, architecture, and
security capabilities. These statements are based on current
expectations and are subject to change without notice. Actual
features, implementation details, or timelines may differ
materially. Gentoro does not undertake any obligation to
update forward-looking statements. Customers should evaluate
Gentoro in the context of their specific security, compliance,
and operational requirements and consult with Gentoro for the
latest documentation and assurances.

About Gentoro

Gentoro helps enterprises safely adopt agentic automation by
bridging the gap between Al agents and real-world systems.
Built from the ground up around the Model Context Protocol
(MCP) and powered by LLMs, Gentoro provides a secure,
developer-friendly platform for generating, managing, and
securing enterprise-ready MCP Tools. It gives engineering teams
the fastest way to move from APl specs to operational agentic
workflows, with observability, security, and governance built in.

Gentoro was founded by a team with deep experience in
enterprise infrastructure and Al, with leadership roots at

companies including Splunk, Weblogic, Petuum, Yahoo!, and Sun.

By reducing development time from months to days, minimizing
security exposure, and providing full visibility into agentic
applications, Gentoro enables organizations to operationalize
agentic Al at scale.
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